	Lipoprotein Pattern
	Example
	Predominant Elevated Plasma Lipid
	Elevated Lipoprotien
	Appearance
	Symptoms
	Mechanism

	I
	LPL Defficiency
	TG (severe)
	Chylomicron (massive)
	Cream layer on surface
	1) INFANCY/CHILDHOOD

2) Abdominal pain like pancreatitis

3) Eruptive Xanthomas

4) Lipidemia Retinalis

5) Hepatomegally, Splenomegally

6) Neurologic 

7) Dyspnea
	Aut Recessive

(heterozygotes may develop symptoms if precipitating stress)

Diagnose by absence of lipase activity in plasma after heparin administration.

	IIa
	Familial Hypercholesterolemia
	Chol
	LDL

250-600 = hetero

500-1000 = homo


	Clear
	1) Xanthelesmas – chol deposit in skin

2) Tendon Xanthomas – extensors 

                    (hand, Achilles)

3) Premature Arcus Corneae –white rim around cornea

4) Premature CHD

5) Family history of early CHD 

HOMOzygous specific:

Planar Xanthomas – knee, elbow, skin of trauma
	AUTOSOMAL DOM

Complete Penetrance

LDL receptor mutation leading to deficiency



	IIb
	Familial Combined Hyperlipidemia
	TG and Chol


	VLDL, LDL
	Clear
	1) Premature CHD

2) Fam Hx of premature CHD

3) NO XANTHOMAS OR XANTHELESMAS

4) Associated with glucose intolerance, obesity and hyperuricemia
	AUTOSOMAL DOM

Unknown mechanism

	III
	Type III Hyperlipoproteinemia

(dysBetalipoproteinemia)
	TG and Chol

300-400mg/dl
	Remnants (Beta–VLDL)
	Turbid
	1) In adulthood

2) NO FAMILY Hx for CHD
3) Premature peripheral vascular disease

4) Palmar Xanthomas (in palmar crease) = pathognomonic

5) Tuberous or tuberoeruptive xanthoma – common, less specific

6) Tendon xanthomas and xanthelesmas (eyelid)
	Aut Recessive (in 1% of pop but requires genetic or environmental trigger)

Mutation in ApoE – defective binding of VLDL, IDL and chylomicrons to LDL receptor

	IV
	Familial Hypertriglyceridemia
	TG(200-500)

(Normal TC)
	VLDL

(Low HDL)
	Turbid
	1) Exacerbating secondary factor

2) TG↑↑(pancreatitis, eruptive xanthomas

3) Assoc. w obese and insulin res.
	AUTOSOMAL DOM

(unknown defect)

	V
	Apo-CII deficiency
	TG and Chol
	Chylomicron and VLDL
	Creamy on surface, turbid below
	Phenotyle like LPL deficiency

(may treat by transfusing plasma for ↑TG and pancreatitis)
	Aut Recessive

Mut ( NO ApoCII

	
	Familial Defective ApoB100
	Chol
	
	
	Like FamHyperCholesterolemia phenotypically
	Mut in ApoB100- ligand for LDL receptor

	
	Polygenic Hypercholesterolemia
	Chol
	
	
	Diagnose by elimination  AND

Hypercholesterolemia in >10% of first degree relatives
	


Primary Lipoproteinemias
Secondary Lipoproteinemias                                                          
	Cause
	Lipid Profile
	Lipoprotein Change
	Mechanism

	DM
	↑TG
	↓HDL

Small dense LDL
	Insulin↓ (sequence)

· LPL↓

· ↑lipolysis in periph.

· ↑FFA delivery to liver

· ↑VLDL synth

	Hypothyroidism
	↑TG (↓LPL activity)
	↑LDL (↓clearance)


	↓LDL clearance

↓LPL activity

RESPONDS TO THORMONE REPLACEMENT

	Estrogen Therapy
	
	↑VLDL synthesis

↑LDL clearance

↑HDL 
	

	Alcohol Consumption
	↑TG
	↑VLDL synthesis
	Moderate EtOH consumption ( ↑HDL

	Nephrotic Syndrome
	
	↑VLDL synthesis (↑LDL)
	Generalized hypersecretion

	Cholestasis
	
	↑LDL
	Obstruction of biliary flow

	Other drugs
	
	
	Protease Inhibitors

Glucocorticoids

Androgens
(thiazides and Betablockers cause an insignificant change)





Treatment Principles

	
	Total Fat
	Sat fat
	cholesterol

	No CAD
	30% or less
	7-10%
	300 mg/day max.

	CAD
	30% or less
	7% max
	200 mg.day max.


Drugs

	Drug
	Mechanism
	Sides
	LDL
	TG
	HDL
	Lp(a)

	HMG-CoA Reductase Inhibitors
	Stop rate limiting enzyme in cholesterol synthesis ( UPREGULATION OF LDL RECEPTOR
	1) Myalgias

2) Myopathy

3) Transaminase↑
	↓20-55%
	↓10-40%
	↑5-10%
	

	Bile Acid Sequestrants
	-Exchange Resins (Cl for bile)

-↑bile production(↓cholesterol in liver

-↑LDL RECEPTOR

(Typically COMBINED with HMGCoA Reductase inhibitors)
	1) Bowel problems

2) ↓absorption of other drugs

3) ↑TG
	↓15-25%
	Can Increase TG
	
	

	Niacin
	UNCLEAR but VLDL production↓
	1) Flushing synd

2) ↓glucose tolerance

3) ↑uricemia

4) ↑transaminase

5) hepatotoxic (rare)
	10-20%
	↓30-40%
	↑15-25%
	↓40%

	Fibrates
	UNCLEAR but related to PPARalpha activation

↓lipolysis in adipose tissue

↓circulating TG
	1) myalgias

2) myopathies

3) ↑transaminase

4) Hepatotoxicity (rare)
	↓10-20%
	↓40-50%
	↑10%
	

	Ezetimibe
	Acts on brush border of small intestine to ↓cholesterol absorption (up to ↓54% in absorption)
	
	
	
	
	

	Surgical
	Ileal bypass if medications fail and severe hypercholesterolemia

Liver transplant as experimental therapy for homozygous FH
	
	
	
	
	



Apo B48�
Synthesized in Intestine, found on chylomicrons and chylo remnants


No migration btw. lipoproteins�
�
ApoB100�
Synth. In liver, found on VLDL, IDL, LDL. 


No migration btw. lipoproteins�
�
ApoE�
Synth in liver, on chylos, VLDL, IDL – responsible for LDL receptor mediated clearance of these particles�
�
ApoC�
ApoCII = cofactor for LPL�
�
ApoA�
ApoAI = cofactor for LCAT�
�
Apoprot. a�
Homology with plasminogen. 


Made in hepatocytes, where it forms linkage with LDL ApoB100 to form Lp a. 


↑ Lp a = independent risk factor for CAD/atherosclerosis. �
�






Exogenous Pathway�
�
Chylomicron�
apoB48, apoAI, apoAIV


Acquire E and C from HDLs�
TG + PL + chol in GI cells�
�
Endogenous Pathway�
�
VLDL�
ApoB100, ApoE�
TG and PL in hepatocytes�
�
IDL�
ApoB100, ApoE�
�
�
LDL�
ApoB100�
Cholesterol enriched�
�
HDL�
ApoAI, AII, C, E�
Reverse chol. transport�
�






Enzymes


LPL�
Synth in adipocytes, monos, macros. 


NOT produced in hepatocytes


Mediates hydrolysis of TG from chylos and VLDLs in circ/tissues�
�
Hepatic Lip.�
In liver, mediates TG hydrolysis from chylos


IDL→LDL and HDL2→HDL3�
�
LCAT�
Transfer of LCFA to free chol, leading to formation of cholesterol esters�
�
CETP�
Transfer of chol from HDL to VLDL, IDL, chylo rem, in exchange for TG. �
�






Atherosclerosis


   ~Lipid deposition + cell proliferation + inflammation


   ~Mechanism: High concentrations of LDL infiltrate the intima and become


     oxidized. Oxidized LDLs stimulate growth factors and cytokines. 


   ~Ultimately, thrombus formation leads to total vessel occlusion. 


Pancreatitis


   ~Caused by severe hyperTG due to chemical irritiation of the pancreas by fatty acids, TG and PL. Get toxic products that lead to membrane breakdown and pancreatic enzyme leakage. 








